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7+ Momentum Spectrum for E787

Below Kt — nt7% peak  B(K*T — 7n747) = [6.0 £ 1.5+ 0.7] x 1077
Above K+ — 7% peak  B(Kt — 7tvy) < 50x 1077
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P. Kitching et al., Phys. Rev. Lett. 79, 4079 (1997).




Branching Ratio from ChPT

(dBR/dp)/BR
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Values obtain from E787 1991
éO(p‘l) =165 =
éO(p6) =18=—=258

4.9 x 10710
6.1 x 10?

® O(p®) corrections
increase BR by 30-40%.

® Finite BR at kinematic
end point.

Order of Magnitude
different!




E949 Detector & Trigger
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K" decays at rest
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E949 Signal
Region

KT — 7T+7TO;7TO — Yy

SAME FINAL STATE!

Backgrounds & Trigger Events
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Suppress backgrounds

o Use " kinematics

e Opening angle cut on s
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Overlapping 7Y Background
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= th Ee gy Photon
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e C'ut on overlapping v by
observing larger than expected energy




Results

Background Background level

K+ — 7t20 | 0.017 £0.006

Overlapping v 0.065 £ 0.065

Muon 0.090 £ 0.020
Single Beam 0.025 £ 0.014
Double Beam  |0.006 (90% C.L.)
Total 0.197 £ 0.070
Acceptance
AT Jo) = 1.550 +0.034 x 10~*

O (p°
Expected Number of Events

1.6
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Simulated distribution
¢ = 1.8 unitarity corrections




(dBR/dp)/BR
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Conclusions

B(KT — 7tyy; Por > 213MeV/e) < 9.1 x107° (90% CL)

T

solid;: ¢=1.8 (%unitary coirrect ons)i v

® Upper limit 7.6x
improvement

® consistent with
ChPT O(p®) & O(p%)

® More data needed.
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E949 Method

K" enters E949 Detector
e Cerenkov: K* /7" (PID)
e Active Degrader: slows K™
e Target: K comes to rest.

e Beam: no other particles (PID)

K' decays
e Target: 'Delayed Coincidence’
between Ktand # ™ (Timing)
e Photo Veto: extra E (Veto)
e Target: [, R.T (Kinematics)
e Drift Chamber: I’ (Kinematics)

e Range Stack: L. R (Kinematics)

" decays
e Range Stack:
7t — ut — et (PID)
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e I'rigger on 1 or 2

e 2 v— 1 ~ycluster

for high mom. w+
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(dBR/dp)/BR

Differential Branching Rati

ChPT with O(p*)
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Values obtain from E787 1991
Copry =1.6 =B = 4.9 x 10"
Copsy =1.8= B = 6.1 x 107"
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P+ > 213 MeV/c
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N — ChPT

loop diagrams from ChPT

ChPT prediction for for O(p*)

K" — 'y

® no tree level
contribution O(p?)

® K — 1t~y amplitude is
determined by ¢
1287
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Backgrounds & Trigger Events

KT — ot~y triggers
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Suppression Methods

Kinematics Photon Particle ID Timing
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Backgrounds

Suppression Methods
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